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Abstract: The microstructure evolution of titanium alloy BT16 during the preparation wires were investigated by
transmission electron microscopy, scanning electronic microscopy and optical microscopy. The results show that BT16
alloy annealed wires have excellent mechanical properties with area reduction (¥) of 62%—65% and cold heading
deformation amount of 80%. After annealing, the alloy microstructure consists of primary equiaxial a phases, a few
short-bar o' phases and intergranular f phases. The microstructure of solid-aged alloy is composed of irregular] equiaxial

primary a phases and f phases which precipitate needle a’ phases, while the needle o’ phases in the quench-aged alloy are

smaller.
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Table 1 Chemical composition of BT16 alloy (mass fraction,
o)

Type Al Mo \Y C Fe
Test 2.8 5.2 4.5 0.02 0.05
Standard 1.8-3.8 4.5-5.5 4.0-5.0 <0.10 <025
Type Si Zr (0] N H

Test 0.08 0.10 0.08 0.02 0.001

Standard <0.15 <030 <0.15 <0.05 <0.015
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Fig. 1 Micrographs of ingot and hot-forged BT16 alloy rods: (a), (b) OM, SEM images of ingot, respectively; (c), (d) OM images

of hot-forged billet; (e), (f) OM images of forged and annealed rods with 55 mm diameter
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Table 2 Mechanical properties of titanium alloy BT16 wires
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Fig. 2 Photos of cold upsetting specimen of BT16 alloy:
(a) Without deformation; (b) With 80% deformation

Sample No.  Diameter/mm Annealing o/ MPa o/MPa 0/% wl%
1 6.5 (760 ‘C,2 h)+(550 C, AC) 935 880 22 65
2 6.5 (780 ‘C,2h)+(550 C, AC) 870 835 24 64
3 6.5 (800 ‘C,2h)+(550 C,AC) 895 855 25 62
Standard 4-10 (770790 C, 2 h)+(550 C, AC) 830-950 =14 =60

B3 Fift 6.5 mmBT16 k5 E 2 MMM AL

Fig. 3 Microstructures of 6.5 mm-diameter rolled wires: (a), (b) OM and SEM images of samples annealed at 780 °C, 2 h+550 C,

AC, respectively; (c) TEM image; (d) SEM image of tensile fracture
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Fig. 4 Microstructures of BT16 alloy wires after solution and aging: (a), (b), (c¢) OM and TEM images for (800 ‘C, 2 h, AC)+
(500 'C, 6 h, AC), respectively; (d), (e), (f) OM and TEM images for (800 C, 2 h, WQ)+(550 ‘C, 6 h, AC), respectively
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Fig. 5 SEM images((a), (b)) and EDS spectra((a’), (b")) of BT16 alloy after solution and aged under (800 C, 2 h, AC)+(500 C, 6

h, AC): (a), (a") B phase; (b), (b") & phase
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Table 3 Mechanical properties of BT16 alloy after different

heat treatments”™

Heat treatment oy/MPa o/MPa /% y/%

Quenching in water from

800 C 910 730 18 61

Quenching in water from
800 ‘C+aging at 550 C for 955 760 16 67
5h

Quenching in water from
800 C + agingat 550 C for 1075 860 12 60
10h
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